Positive regulation of the NADPH oxidase NOX4 promoter in vascular smooth muscle cells by E2F.
The generation of reactive oxygen species (ROS) by the NOX family of NADPH oxidases is known to be involved in the regulation of many physiological cellular functions. Unlike other members of this family, NOX4 generates ROS constitutively without the need for a stimulus. The activity of NOX4 is known to be regulated, at least in part, at the level of mRNA expression. However, nothing is known of the molecular mechanisms which underlie its transcriptional regulation. We have therefore determined the transcriptional initiation site of NOX4 in vascular smooth muscle cells (VSMC) and identified NOX4 genomic sequences necessary to effect high levels of expression of a linked luciferase reporter gene in both rat and mouse VSMCs. A potential binding site for members of the E2F family of transcription factors was identified, and electrophoretic mobility-shift assays (EMSA) and chromatin immunoprecipitation (ChIP) assays confirmed that this site binds E2F1 both in vitro and in vivo. siRNA against E2F1 decreased NOX4 promoter activity, while site-specific mutation of the core-binding site both downregulated the NOX4 promoter and abolished transregulation by E2F1. These data therefore demonstrate that E2F factor(s) are positive regulators of NOX4 transcription in VSMCs.